An Overview of NEMPIS: National Economic Milk Policy Impact Simulator by Kaiser, Harry M.
CORNEll
 
AGRICULTURAL ECONOMICS
 
STAFF PAPER
 
An Overview of NEMPIS:
 
National Economic Milk Policy Impact Simulator
 
by
 
Harry M. Kaiser
 
Associate Professor
 
Department of Agricultural Economics
 
Cornell University
 
Ithaca, N.Y.
 
February 1992 SP 92-02 
-

Department of Agricultural Economics
 
Cornell University Agricultural Experiment Station
 
New York State College of Agriculture and Life Sciences
 
A Statutory College of the State University
 
Cornell University, Ithaca, New York, 14853
 
It is the policy of Cornell University actively to support equality 
of educational and employment opportunity. No person shall be 
denied admission to any educational program or activity or be 
denied employment on the basis of any legally prohibited dis­
crimination involving, but not limited to, such factors as race, 
color, creed, religion, national or ethnic origin, sex, age or 
handicap. The University is committed to the maintenance of 
affirmative action programs which will assure the continuation ,.., 
of such equality of opportunity. 
..
i 
An Overview of NEMPIS:
 
National Economic Milk Policy Impact Simulator
 
Harry M. Kaiser1
 
The purpose of this paper is to document and describe a computer 
program which simulates the impact of alternative dairy policies and 
technologies on important dairy market variables such as farm and retail 
prices and quantities. Several policy and technology scenarios are 
simulated to illustrate the output of the program. The model, which is 
called the National Economic Milk Policy Impact Simulator (NEMPIS), is 
general in specifications of the duration of the simulation period, 
policy instruments, and technological choices. The computer software is 
available to anyone, provided that they send the author an IBM 
compatible formatted floppy disk. The model should be of interest to 
economists, policy makers, and dairy scientists interested in analyzing 
farm and retail market impacts due to federal policies and/or 
alternative technologies. 
An Overview of NEMPIS 
NEMPIS is an annual model of the national dairy industry for 
policy and technology simulations. The computer program has been 
compiled using Microsoft QuickBASIC programming language and will run on 
-
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any IBM or IBM compatible personal computer with at least 128K of random 
access memory (RAM). 
The structure of NEMPIS is similar to a national dairy model 
developed by Kaiser, Streeter, and Liu. It is assumed that the national 
dairy market consists of an aggregate farm sector and an aggregate 
retail sector. Within this framework, dairy farmers produce and sell 
raw milk to retailers of dairy products. The retail market is sub­
divided into two groups based on the type of products being processed 
and sold. Class 1 (fluid products) retailers process and sell fluid 
products directly to consumers, and Class 2 (manufactured products) 
retailers process and sell manufactured dairy products directly to 
consumers. Additionally, the two major federal programs which regulate 
the dairy industry, the federal dairy price support and federal milk 
marketing order programs, are assumed to be in effect. 
Under the dairy price support program, the government supports the 
price of manufactured grade milk by agreeing to buy unlimited quantities 
of storable dairy products at specified purchase (support) prices. By 
increasing the farm demand for milk, the government thereby indirectly 
supports the price of raw milk. Federal milk marketing orders regulate 
handlers of milk eligible for fluid markets. The basic thrust of 
federal orders is to institute a classified system of milk pricing, 
where handlers of milk used for fluid purposes pay a higher price (Class 
1 price) than handlers of manufactured grade milk, who pay Class 2 or 
Class 3 prices. Farmers receive an average of the class prices, 
-
weighted by the fluid and non-fluid utilization rates in the marketing 
,­
area. 
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Figure 1 displays a flow chart illustrating the basic logic of 
NEMPIS. The simulation period begins in 1991 and the user may specify 
any ending date up to and including the year 2008. There are two milk 
production technology options available in NEMPIS. 2 The first assumes 
that bovine somatotropin (bST) is not available during the entire 
simulation period. Under this technology, increases in production per 
cow are assumed to be due to non-bST technological advances, increases 
in the milk price, and/or decreases in variable costs of production. 
The second option assumes that bST will be available for part or all of 
the simulation period. By choosing this option, the following 
additional information must be specified: (1) the first year that bST 
is commercially available, (2) the national average increase in 
production per cow for cows given bST, (3) the incremental adoption 
rates, by year, from when bST is available to the end of the simulation 
period, and (4) the national average percentage increase in variable 
feed cost in cows given bST. 3 Under this technology, increases in 
production per cow are assumed to be due to bST as well as non-bST 
technological advances, increases in the milk price, and/or decreases in 
variable costs of production. 
2 Actually, other new farm technologies besides bovine somatotropin 
can be simulated with NEMPIS. Bovine somatotropin is used simply 
because it is the most likely new technology that will be commercially 
available soon. 
3 The term "incremental adoption rate" here refers to the i'lriditional 
percentage of farmers who adopt bST each year. For example, if 5% of 
-

U.S. dairy farmers adopt bST in 1992, and an additional 20% adopt it in 
1993, then one would enter 5% for 1992 and 20% for 1993. The program 
automatically calculates the cumulative adoption rate from the inputted 
incremental rates. 
Solve system of equations for all 
endo enous retail and farm variables 
Display equilibrium va ues for all farm and retail 
variables for all ears in the simulation period 
Figure 1. Flow Chart for NEMPIS. 
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-
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Once the ending year and technology choice has been selected, the 
program initializes all predetermined (lagged endogenous) variables and 
forecasts all exogenous variables used to solve the system of equations. 
Most of the exogenous variables in the supply and demand equations are 
forecasted using lagged dependent variables and a time trend as 
explanatory variables. The endogenous variables in the supply equations 
are also estimated as functions of lagged dependent variables. 
Consequently, previously observed (pre-1991) values for these variables 
are initialized by the program. 
The next piece of information required by NEMPIS is the level of 
the assessment for each year of the simulation. This assessment, which 
is measured in dollars per hundredweight, is simply subtracted from the 
equilibrium farm milk price. This is a useful option to have given 
dairy policies of the 1990s, where assessments on milk marketings are 
quite common. 
The final piece of information required of NEMPIS is the choice of 
federal dairy policy to be in effect for the simulation period. There 
are four general categories of policy offered by this program: (1) 
automatic support price adjustments without a Dairy Termination Program 
(DTP), (2) user specified support prices without a DTP, (3) automatic 
support price adjustments with a Dairy Termination Program, and (4) user 
specified support prices with a DTP. 
If one selects the first option of automatic support price 
adjustments without a DTP, the program automatically determines the 
• 
support price, as well as all equilibrium quantities and prices. The 
support price is determined by an iterative process according to the 
support price adjustment rule established under the 1990 Fr,nd, 
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Agriculture, Conservation, and Trade (FACT) Act, which is based on 
levels of dairy product purchases by the Commodity Credit Corporation 
(CCC). Each iteration consists of solving the system using the previous 
year's support price. If CCC purchases are determined to be above five 
billion pounds, then the equilibrium values are re-computed for that 
year by re-solving the system using a support price that is $0.35 per 
hundredweight lower than the previous year, provided that the net result 
does not cause the support price to fall below $10.10, which is the 
minimum support level under the FACT Act. Alternatively, if simulated 
CCC purchases are less than 3.5 billion pounds, then the equilibrium 
values are re-computed by adding $0.25 per hundredweight to the support 
price. 
The second policy option allows the user to specify the support 
price for each year and assumes that there is no DTP. If this choice is 
selected, then NEMPIS will prompt the user to input the 3.67% butterfat 
support price per hundredweight for 1991 through the end of the 
simulation. In this case, the system of equations is solved using the 
specified support price for each year in the simulation. 
The third policy option is identical to the first, except that it 
allows for government removal of cows via a DTP. Under this option, the 
support price is determined automatically by NEMPIS, but the user is 
prompted to input the number of cows (in thousands) the government will 
remove each year under a DTP. 
The fourth option is the same as option 2, except that it allows 
for a DTP. If this option is chosen, the user must provide both the ­
support price and the number of cows enrolled in the DTP for each year 
of the simulation period. 
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If either of the two options allowing for a Dairy Termination 
Program are chosen, the user must recognize that the model assumes that 
the number of DTP cows specified is disposed of on January 1 of each 
year. This is important to note because a cow removed from production 
in January has a larger impact on reducing annual milk production than a 
cow removed in August of the same year. 
Once the policy choice has been provided by the user, NEMPIS 
solves the system of equations defining the national dairy market for 
all endogenous variables and annual equilibrium values are displayed on 
the screen. The farm level output consists of equilibrium values for 
cow numbers (COWS), pounds of production per cow (PPC), raw milk 
production (PROD), and the national 3.67% butterfat average milk price 
(AMP), which is net of any assessment that may have been specified. The 
retail sector output includes quantities of Class 1 (Q1) and Class 2 
(Q2) commercial sales on a milk equivalent butterfat basis, the retail 
fluid (RFP) and manufactured (RMP) price index, the Class 1 (pI) and 
Class 2 (p II ) price, and total commercial demand for Class 1 and Class 2 
products (TOTDEM). Finally, the government policy variables are the 
3.67% butterfat support price (SP), number of cows removed under the 
Dairy Termination Program (DTP), and government purchases of dairy 
products on a milk equivalent butterfat basis (CCC). 
Methodology 
-

This section describes analytical procedures used to construct 
NEMPIS. The structure of NEMPIS consists of an econometric model of the 
8 
national dairy industry and a set of simulation procedures based on the 
estimated equations. Each are discussed separately below. 
The Econometric Model 
The econometric model uses national annual time series data (1960 
through 1989) on retail and farm market variables to estimate supply and 
demand functions for the U.S. dairy market. To simplify the estimation 
of the model, it is assumed that farmers have naive price expectations. 
That is, farmers expect the price in period t+1 to be the price in 
period t. This assumption, which is often used in dairy models (e.g., 
Chavas and Klemme; Liu, et al.), allows the farm supply to be estimated 
independently from the retail market as the milk price is exogenous. 
Table 1 presents the econometric results for the estimated equations and 
Table 2 defines all variables used in the model. 
The two estimated equations in the farm market are cow numbers and 
production per cow. The cow number equation (CN) is estimated using 
ordinary least squares (OLS) as a function of cow numbers in the 
previous period, real average milk price lagged one year (p fm_1 ), real 
dairy feed costs (FC), and a policy dummy variable (DTP) corresponding 
to the years that the Dairy Termination Program was in effect. 4 The use 
of cow numbers in the previous year reflects capacity constraints on the 
national dairy herd, dairy feed costs correspond to the major variable 
cost faced by dairy farmers, and the policy dummy variable captures the 
significant reduction in cows in 1986 and 1987 due to the DTP. To 
-

4 The term "real" used throughout this paper means that the nominal 
measure was deflated by the Consumer Price Index for all item5 's7 = 
100) . 
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correct for autocorrelation, a first-order autoregressive error 
structure is imposed. 
The production per cow (PPC) equation is estimated using OLS as a 
function of production per cow in the previous year, the real average 
milk price, lagged one year, real feed costs, and a trend variable (T). 
Lagged production per cow is used to reflect short term constraints on 
milk yields, real feed costs represent the most important variable cost 
of production to dairy farmers, and the trend variable is used as a 
proxy for genetic improvements in cows over time. 
The retail fluid market consists of a retail fluid demand and 
supply equation, which are estimated simultaneously using two-stage 
least squares (2SLS). An instrumental variable is constructed for the 
endogenous retail fluid price (pf ) by regressing it on two exogenous 
variables: the support price (SP) and the average hourly wage in the 
manufactured sector (W). To deal with autocorrelation, a first-order 
autoregressive error structure is imposed. The resulting predicted 
value for the retail fluid price (pfhat) is used as an instrument for 
the actual fluid price in the retail fluid supply and demand equations. 
Retail per capita fluid demand (Qfd/POp ) is estimated as a 
function of real retail fluid price instrument, the real price of 
nonalcoholic beverages (pb ), real disposable income per capita (Y), 
percent of population between 25 and 64 years old (A2)' and a time 
trend. The real price of nonalcoholic beverages is used as a proxy for 
fluid substitutes, the percent of people between 25 and 64 captures the 
•decline in fluid milk consumption in this age group, and the time trend 
is used as a proxy for changing consumer tastes away from high-fat 
products. 
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An important retail fluid supply determinant is the Class 1 price 
(pI) paid by retail suppliers. Because pI is endogenous, an 
instrumental variable is constructed by regressing it on the support 
price and a time trend. The resulting predicted value (pIhat ) is used 
in the retail fluid supply function in place of the actual Class 1 
price. Other retail fluid supply determinants include supply in the 
previous year, the real retail fluid price instrument, and the real 
energy price index (pe). Retail supply lagged one year is included to 
capture short term production constraints on fluid supply, and the real 
energy price index is a proxy for energy costs, which is another 
important supply shifter. 
The retail manufactured market consists of a retail manufactured 
demand and supply equation, which are also estimated simultaneously 
using two-stage least squares. An instrumental variable is constructed 
for the endogenous retail manufactured price (pm) by regressing it on 
the support price and the average hourly wage in the manufactured 
sector. To deal with autocorrelation, a first-order autoregressive 
error structure is imposed. As was the case with the retail fluid price 
instrument, predicted value for the retail manufactured price (pmhat) is 
used as an instrument for the actual manufactured price in the retail 
manufactured supply and demand equations. 
Retail per capita manufactured demand (Qmd/ POp ) is estimated as a 
function of real retail manufactured price instrument, the real retail 
price for fats and oils (pfo), real disposable income per capita, 
percent of population under 19 years old (A1 ), and a time trend. The ­
real retail price of fats and oils is used as a proxy for manufactured 
substitutes, the percent of people under 19 years old reflects the lower 
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manufactured product consumption of this age bracket, and the time trend 
is used as a proxy for changing consumer tastes away from high-fat 
products. 
An important retail manufactured supply determinant is the Class 2 
price (pII) paid by retail suppliers. As was the case with the retail 
fluid supply estimation, an instrumental variable is necessary here 
because pII is endogenous. The instrument is constructed by regressing 
pIlon the support price and a time trend. The resulting predicted 
value (pllhat ) is used in the retail manufactured supply function in 
place of the actual Class 2 price. Other retail manufactured supply 
determinants include supply in the previous year, the real retail 
manufactured price instrument, and a time trend. Retail supply lagged 
one year is included to capture short term production constraints on 
manufactured supply, and the time trend is included to capture supply 
shifters such as changes in technology. To correct for autocorrelation, 
a first-order autoregressive error structure is imposed. 
The Simulation Model 
The farm market is defined by the estimated cow number and 
production per cow equations, one identity (milk marketings, the product 
of cow numbers times production per cow times 98.5%), and an equilibrium 
condition requiring milk marketings to equal commercial fluid and 
manufactured demand plus government purchases of dairy products via the 
dairy price support program. Based on the cow number equation in Table 
• 
1, the number of cows in any year t is equal to the following equation: 
CN exp[.989 ln CNt - 1 + .06 ln pmt _ - .08 ln FCt ] - DTPt,t 1 
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where e and In are the exponential and natural logarithm operators, 
respectively. To incorporate the option of a supply control program, an 
additional variable (DTP) is subtracted from cow numbers and is equal to 
the number of cows specified by the user that the government will remove 
in year t. 
The option of using bST is incorporated by multiplying the 
estimated production per cow equation in Table I by one plus the product 
of the user defined increase in milk yields of treated cows due to bST 
(I) times the cumulative adoption rate (C) times a binary variable (A) 
which equals 1 if bST is available and 0 otherwise. Production per cow 
in any year t is equal to the following equation: 
mPPCt = (1 + I C Z) exp[2.45 + .73 In PPCt - 1 + .06 In p _ - .06 In FCt 1 t 
+ .005 Ttl. 
In addition, if the bST option is chosen, the feed cost term in the 
production per cow and cow number equations is multiplied by the 
following terms (1+(C/I00)*(~FC/I00», where ~FC is the percentage 
change in variable feed costs in cows given bST. Milk marketings is 
simply the product of cow numbers and production per cow. However, 
since about 1.5% of milk production is not marketed commercially due to 
on-farm use, commercial milk marketings (MILK) are defined as the 
following in NEMPIS: 
-
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Finally, the equilibrium condition between the farm and retail sectors 
is specified by the following condition: 
where: Qf and am are the equilibrium fluid and manufactured quantities 
in the commercial market and CCC is government purchases under the dairy 
price support program. 
The Class 1 price is equal to the Class 2 price plus a fixed fluid 
differential which varies among all federal milk marketing orders. 
Since this is a national model, which assumes one marketing order, the 
Class 1 price is equal to the Class 2 price plus the national average 
fluid differential ($2.30 per hundredweight). While processors must pay 
these class prices, the milk price received by all farmers is equal to 
the average of pI and pII, weighted by the percent of fluid and 
manufactured market utilization. That is, 
In the fluid retail market, the equilibrium-fluid price (pf) 
equation is generated by setting the estimated fluid supply equation 
(Qfs; see Table 1) equal to the estimated fluid demand equation (Qfd) 
and solving for the retail fluid price. NEMPIS computes pf for each 
year then substitutes it back into either the estimated supply or demand 
-function to obtain the equilibrium quantity of fluid products (Qf). An 
.. 
analogous procedure is done in the manufactured product market. 
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The rest of the equations in NEMPIS are accounting equations which 
define other variables. Total commercial demand (TOTDEM) is equal to 
the sum of fluid and manufactured product demand, i.e.: 
TOTDE~ 
Finally, the quantity of government purchases is equal to the difference 
between milk marketings and commercial demand, 
Model Validation 
TO determine how well NEMPIS replicates historical values for the 
endogenous variables, an in-sample dynamic simulation was performed for 
the time period 1980-90 using the following procedures. First, all 
exogenous variables in the model were forecasted for the period 1980-90 
using initial values of 1978 and 1979 in the estimated forecast 
equations. Second, the actual support price was substituted into the 
Class II price equation to obtain the Class II and Class I prices. 
Third, the predicted values for the exogenous variables and the Class 
prices were substituted into the retail fluid and manufactured supply 
and demand equations. Equilibrium values for the fluid quantity (Qf) 
and price (p f ) were obtained by equating fluid supply to demand, solving 
for the equilibrium pf, and substituting the equilibrium pf into the 
demand equation. Similar procedures were used to derive equilibrium ­
values for manufactured price (pm) and quantity (Qm). Finally, to 
obtain the raw milk supply for the subsequent year, the average farm 
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milk price (pfm) was generated by substituting the equilibrium values 
for pI, pI I, Qf, and am into the all milk price formula. The resulting 
farm milk price was then substituted into the cow and production per cow 
equations along with the relevant predicted exogenous variables to 
determine the next year's milk supply. This process was repeated for 
each year over the period 1980 through 1990. 
The root mean square percentage error (RMSPE) is presented in 
Table 3. It is clear that the model does a reasonable job in 
replicating all historical values for endogenous variables except for 
net CCC purchases. The RMSPE for all variables except net CCC purchases 
ranges from 2 to 7.8%. These are quite respectable considering that the 
model is predicting over a ten year time period. The RMSPE on net CCC 
purchases, however, is 51.5%. However, this is due to the relatively 
small magnitud' ~)f the variable in question (i.e., a modest deviation 
from the historical va}o,' ~; 'lId result in a rather high RMSPE). On the 
basis of this dynamic in-sample forecast, it appears that the model does 
a respectable job of tracking what actually occurred in the market over 
the 1980s. 
Examples of Policy and Technology Simulations 
TO illustrate the output of NEMPIS, this section summarizes the 
simulation solutions for four different policy and technology scenarios. 
The simulation period for all four scenarios is 1991 through 1995. In 
-

scenario 1, it is assumed that bST is not adopted, adjustments in the 
support price are based on the 1990 Food, Agriculture, Conservation, and 
Trade Act, and there is no Dairy Termination Program. Scenario 2 is the 
16 
same as the first, except that bST is assumed to be commercially 
available in 1992. In this scenario, it is assumed that milk yields in 
cows given bST is 10% higher than cows not supplemented with bST, an 
additional 5% of all farmers adopt bST each year so that 25% of all 
farmers have adopted bST by 1995, and variable feed costs increase by 
7.5% for farmers adopting bST. Scenario 3 uses the same bST assumptions 
as the second scenario, but the support price is held constant at $11.10 
per hundredweight, and 100,000 cows are removed under a DTP each year. 
Finally, scenario 4 is the same as the third scenario except that the 
bST adoption rate is 15% each year rather than 5%. The output for these 
four simulations is presented in Table 4. 
While the principal use of NEMPIS is to compare differential 
impacts of various dairy policies and technologies, the program also 
appears to give plausible forecasts. For example, in Scenario 1 the 
support price remains at the $10.10 level for 1991 through 1993 and then 
rises to $10.35 and $10.60 in 1994 and 1995, respectively. Under this 
scenario, milk production falls by 1.6%, while milk consumption 
increases by 5.4% between 1991 and 1995. The net result is CCC 
purchases decline steadily from 10 billion pounds (butterfat milk 
equivalent) in 1991 to no purchases in 1995. The decrease in milk 
production is due exclusively to decreases in cow numbers, as production 
per cow increases by almost 9% by the end of the simulation period. The 
increase in commercial milk consumption is due exclusively to growth in 
Class 2 demand, as fluid consumption actually decreases slightly. It is 
• 
interesting that the market becomes very competitive in 1995, under this 
scenario, where the tightness of milk supply relative to demand causes 
the average farm price to increase by 16% over the 1994 price. 
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The results of the first bST situation (Scenario 2) are similar to 
the first simulation, except the support price (and milk price) are 
somewhat lower, and production and consumption are higher. This is not 
surprising since the assumed national increase in milk yields and 
adoption rates are relatively small. The higher milk production in the 
second scenario is due exclusively to higher production per cow (due to 
bST), since cow numbers actually are lower than in Scenario 1. The 
higher commercial milk consumption of Scenario 2 is due to lower retail 
prices. Hence, this model indicates that some of the decreases in costs 
to retailers due to bST are passed along to consumers. 
When the support price is frozen at $11.10 and there is an annual 
DTP of 100,000 cows with bST (Scenario 3), the resulting milk surpluses 
(CCC purchases) are higher than in the first two scenarios. Total 
consumption in this scenario tends to be lower than consumption in both 
Scenarios 1 and 2. This is due to the result that farm prices, and 
hence retail prices are higher. with the higher adoption rate (Scenario 
4), these differences are even more pronounced. In this case CCC 
purchases reach 11.3 billion pounds by 1994. This result is due to much 
higher production per cow and lower milk consumption. It is clear from 
these four examples that different policies and technologies may produce 
vastly different equilibrium values for key market variables. 
Because the equations in NEMPIS were estimated from time series 
data (1960-1989), the results of simulations with support prices nearer 
to the observed values give more accurate solutions than support price 
• 
values well outside the observed range. For example, entering a support 
price of $25.00 per hundredweight would produce unrealistic solutions 
for market variables. The same is true for the bST parameters. For 
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instance, entering a national average increase in milk yields of 100% 
with high adoption rates would generate unrealistic solutions. Hence, 
it should be noted that NEMPIS is more accurate when user defined 
parameters are in line with observed historical levels. 
NEMPIS is capable of simulating a wide variety of federal dairy 
policies. Any combination of support price and cow disposal program 
parameters may be simulated. At the same time, while not explicitly a 
part of this software, NEMPIS can also be used to analyze the impacts of 
mandatory supply control programs. 
For example, suppose that a mandatory quota program contained the 
following features. Assume that the current support price is raised and 
maintained at $13.00 per hundredweight indefinitely and that bST is not 
available. In return for this higher price, dairy farmers would be 
issued quotas that in the aggregate would require milk supply to not 
exceed commercial demand plus a government reserve of 2 billion pounds 
of milk equivalent per year. Obviously this would entail a cut back in 
milk production, at least in the short run. Assuming that farmers 
reduce production exclusively by removing cows from production, one 
could use the fourth policy option in NEMPIS to simulate this policy. 
This could be done by manually performing the following iterative 
procedure each year. Beginning in 1991, one would enter a support price 
of $13.00 per hundredweight and let the software determine the level of 
CCC purchases. Then, if CCC purchases are above 2 billion pounds, one 
should divide the difference between CCC purchases and 2 billion pounds 
-
by production per cow to obtain the number of cows that would have to be 
culled in order to bring production down to the required level. If this 
is done for 1991, then farmers would have to eliminate 778,000 cows to 
19 
stay within allowable production. Repeating this procedure for 1992 
results in the requirement of 747,000 cows having to be removed to stay 
within quota production plus the 2 billion pounds reserve. This process 
could be done for any, or all of 1991 through 2008 in NEMPIS. It 
provides interesting comparative information on the impacts of a 
fundamentally different type of dairy policy on farm and retail markets. 
Swrmary 
This paper has presented an overview of NEMPIS, a computer program 
designed to simulate the effects of a wide range of dairy policies and 
technologies on the national milk market. The structure of NEMPIS 
divides the dairy industry into farm and retail markets. Annual 
equilibrium values for a policy and technology simulation may be 
generated for any or all years between 1991 and 2008. 
with the recent "market orientation" of dairy policy, NEMPIS 
should be useful to economists, dairy scientists, and policy makers in 
examining the impacts of various scenarios on the U.S. dairy market. 
NEMPIS is available to anyone wishing to use it by contacting the author 
and sending an IBM formatted floppy diskette. 
-
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Table 1. The Econometric Equations for the Farm and Retail Markets.* 
Cow Number. Equation 
In CN = 0.9B96 In CN_l + 0.0617 In p fm_1 - 0.0760 In FC - 0.0391 DTP + 1/(1 + 0.7073 L) u 
(76.7) (1.3) (-2.4) (-3.7) (4.7) 
R2 = 0.99: DW = 1.97 
Production Per Cow Equation 
In PPC = 2.44B2 + 0.7254 In PPC-1+ 0.0592 In pfm_1 - 0.05B2 In FC + 0.0054 T + u 
(2.5) (6.B) (1.9) (-2.3) (2.1) 
R2 = 0.99: DW = 2.30 
Retail Fluid Price In.trument 
pf B.4176 SP + 12.2101 W + 1/(1 + 0.9524 L) u 
(4.0) (4.3) (17.7) 
0.99: DW 2.23 
Fluid Demand Equation 
In Qfd/POp - 1.0246 - 0.4756 1n pfhat + 0.0653 In pb + 0.4562 In Y - 0.9B11 In A2 - 0.0315 T + U 
(-3.0) (-3.4) (1. 7) (3.6) (-2.4) (-12.0) 
R2 0.99: DW = 1.4B 
Fluid Supply Equation 
In Qfs = 0.7200 + 0.7240 In Qfs_ 1 + 0.1034 In pfhat - 0.1364 In (p1hat) - 0.0454 In pe + u 
(1.9) (7.0) (2.5) (-4.0) (-2.2) 
R2 = 0.B9: DW = 1.40 
* R2 is the adjusted coefficient of variation. DW 
noise. L is the lag operator. In is the natural 
parentheses. 
is the Durbin-Watson statistic. u 
logarithm. and t-values are given 
is white 
in 
• 
.. 
Table 1. Continued. 
Retail Manufactured Price Instrument 
pm 4.9210 SP + 25.5289 W + 1/(1 + 0.7816 L) u 
(3.5) (13.8) (6.6) 
R2 0.99: OW 1.81 
Manufactured Demand Equation 
In Omd/POp = - 1.7644 - 0.9467 In pmhat + 0.0911 In pfc + 0.4980 In Y - 2.8103 In A1 - 0.0461 T + u 
(-2.9) (-5.7) (1.3) (2.0) (-6.5) (-4.6) 
R2 = 0.83: OW = 2.08 
Class II Milk Price Equation 
pII 0.3555 + 0.7891 SP + 0.0875 T 
(2.6) (18.3) (4.7) 
R2 = 0.99: OW = 1.14 
Manufacturing Supply Equation 
In Oms = 0.6759 + 0.6118 In Oms_ 1 + 0.6163 In pmhat - 0.2832 In pIIhat + 0.0051 T + 1/(1 - 0.4975 L) u 
(2.0) (4.7) (2.5) (-2.6) (3.8) (-2.5) 
R2 = 0.94: OW = 1.82 
-

Table 2. Definitions of Variables Used in NEMPIS.* 
Variable Unit of Description 
Name Measurement 
CN 1,000 head 
p fm $/cwt. 
FC $/cwt.
 
DTP 1 or 0
 
PPC Ibs.
 
T integer
 
p f
 1967=100 
SP $/cwt. 
W $/hour 
Qfd bil. Ibs. 
POP mil. 
pfhat 1967=100 
pb 1967=100 
y $1,000 
Al % 
Af % P $/cwt. 
Qfs bil. Ibs. 
pIhat $/cwt. 
p e 1967=100 
pm 1967=100 
Qmd bil. Ibs. 
pmhat 1967=100 
pfo 1967=100 
pII $/cwt. 
Qms bil. Ibs. 
pIIhat $/cwt. 
MILK bil. Ibs. 
CCC bil. Ibs. 
TOTDEM bil. 1bs. 
Number of cows in the U.S.
 
3.67% butterfat average farm milk price deflated by the
 
Consumer Price Index for all items (CPI; 1967 = 100)
 
Dairy ration costs deflated by the CPI
 
Intercept dummy (equals 1 for 1986-87)
 
National average production per cow
 
Trend variable; 1960-1, 1961=2, ...
 
Retail	 fluid milk price index
 
3.67% butterfat support price
 
Average	 hourly wage rate in manufacturing sector
 
Fluid demand
 
Civilian population
 
Retail	 fluid price instrument deflated by the CPI
 
Retail	 nonalcoholic beverage price index deflated by the CPI
 
Disposable per capita income deflated by the CPI
 
Percent of population under 19 years of age
 
Percent of population between 25 and 64
 
3.67% butterfat Class 1 price
 
Fluid supply (Qfd = Qfs)
 
Class I	 price instrument deflated by the CPI
 
Fuels and energy price index deflated by the CPI
 
Retail	 manufactured price index
 
Manufactured demand
 
Retail	 manufactured price instrument deflated by the CPI
 
Retail	 fats and oils price index deflated by the CPI
 
3.67% butterfat Class 2 price
 
Manufactured supply (Qmd = Qfs)
 
Class II price instrument deflated by the CPI
 
Total milk marketings
 
Milk surplus purchased by the government
 
Total commercial demand for milk products
 
*	 Unless otherwise noted, all quantities are expressed in milk equivalent butterfat 
basis. 
-

Table 3. Root Mean Square Percentage Error (RMSPE) for Endogenous 
Variables in the National Dairy Model Based on 1980-90 Dynamic In-Sample 
Simulation. 
-

Root Mean Square 
Variables Percentage Error 
Milk Production 
Cow Numbers 
Production Per Cow 
Class II Price 
Manufactured Demand 
Class I Price 
Fluid Demand 
Farm Milk Price 
Retail Fluid Price Index 
Retail Manufactured Price Index 
Net CCC Purchases 
3.1% 
5.8% 
7.8% 
3.0% 
2.0% 
3.0% 
2.6% 
3.4% 
4.1% 
6.1% 
51.5% 
Table 4. NEMPIS Solutions for Scenarios 1, 2, 3, and 4, 1991-1995.* 
Scenario 1 (Automatic Support Price Adjustments Without bST or DTP) 
YEAR CCC SP PPC COW PROD AMP DTP 
1991 
1992 
1993 
1994 
1995 
10.07 
8.55 
4.65 
1.13 
0.05 
10.10 
10.10 
10.10 
10.35 
10.60 
15298 
15591 
16029 
16339 
16657 
9981 
9800 
9530 
9289 
9021 
150.40 
151. 47 
150.47 
149.49 
148.00 
11. 97 
12.06 
12.15 
12.44 
14.43 
0 
0 
0 
0 
0 
YEAR 01 RFP 02 RMP P1 P2 TOTDEM 
1991 
1992 
1993 
1994 
1995 
55.46 
55.66 
55.80 
55.83 
55.09 
210.15 
208.94 
208.36 
208.78 
215.46 
84.88 
87.26 
90.01 
92.53 
92.86 
297.73 
299.68 
303.18 
310.05 
327.19 
13.43 
13.51 
13.60 
13.89 
15.87 
11.13 
11.21 
11.30 
11.59 
13.57 
140.33 
142.92 
145.82 
148.36 
147.95 
Scenario 2 (Automatic Support Price Adjustments With bST, but no DTP) 
YEAR CCC SP PPC COW PROD AMP DTP 
1991 
1992 
1993 
1994 
1995 
10 .07 
9.23 
6.40 
3.78 
0.70 
10.10 
10.10 
10.10 
10.10 
10.35 
15298 
15766 
16234 
16716 
17222 
9981 
9798 
9519 
9262 
8962 
150.40 
152.16 
152.22 
152.50 
152.03 
11.97 
12.05 
12.14 
12.23 
12.52 
0 
0 
0 
0 
0 
YEAR 01 RFP 02 RMP P1 P2 TOTDEM 
1991 
1992 
1993 
1994 
1995 
55.46 
55.66 
55.80 
55.92 
55.93 
210.15 
208.94 
208.36 
208.07 
208.68 
84.88 
87.26 
90.01 
92.80 
95.40 
297.73 
299.68 
303.18 
309.08 
317.94 
13.43 
13.51 
13.60 
13.69 
13.97 
11.13 
11.21 
11.30 
11.39 
11. 67 
140.33 
142.92 
145.82 
148.72 
151.33 
* See text for variable definitions. 
-
Table 4. Continued. 
Scenario 3 ($11.10/cwt. Support Price, 100,000 Cow Annual DTP With bSTj 
YEAR 
1991 
1992 
1993 
1994 
1995 
CCC 
9.91 
10.39 
7.61 
5.30 
1.59 
SP 
11.10 
11.10 
11.10 
11.10 
11.10 
PPC 
15298 
15827 
16342 
16859 
17393 
COW 
9881 
9709 
9392 
9130 
8801 
PROD 
148.89 
151. 36 
151.17 
151.61 
150.78 
AMP 
12.77 
12.84 
12.93 
13.01 
13.11 
DTP 
100 
100 
100 
100 
100 
~ 
YEAR Q1 RFP Q2 RMP P1 P2 TOTDEM 
1991 
1992 
1993 
1994 
1995 
55.10 
55.10 
55.12 
55.16 
55.22 
213.00 
213.45 
213.85 
214.13 
214.35 
83.88 
85.87 
88.45 
91.15 
93.97 
301.48 
304.84 
308.90 
315.06 
323.11 
14.22 
14.30 
14.39 
14.48 
14.57 
11.92 
12.00 
12.09 
12.18 
12.27 
138.98 
140.97 
143.56 
146.31 
149.19 
Scenario 4 ($11.10/cwt. 
Adoption Rate) 
Support Price, 100,000 Cow Annual DTP With Higher bST 
YEAR CCC SP PPC COW PROD AMP DTP 
1991 
1992 
1993 
1994 
1995 
9.91 
11.74 
11. 09 
11.34 
10.12 
11.10 
11.10 
11.10 
11.10 
11.10 
15298 
15977 
16757 
17631 
18597 
9881 
9703 
9370 
9077 
8705 
148.89 
152.71 
154.66 
157.65 
159.45 
12.77 
12.83 
12.91 
12.98 
12.98 
100 
100 
100 
100 
100 
YEAR Q1 RFP Q2 RMP P1 P2 TOTDEM 
1991 
1992 
1993 
1994 
1995 
55.10 
55.19 
55.12 
55.16 
55.26 
213.00 
213.45 
213.85 
214.13 
214.07 
83.88 
85.87 
88.45 
91.15 
94.07 
301.48 
304.84 
308.90 
315.06 
322.73 
14.22 
14.30 
14.39 
14.48 
14.49 
11.92 
12.00 
12.09 
12.18 
12.19 
138.98 
140.97 
143.56 
146.31 
149.33 
-
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